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ABSTRACT : PURPOSE: To make the sound pressure versus frequency characteristic flat by adopting 
linear motor structure for a part supporting the vibrating system of a speaker so as to 
eliminated a support member such as damper or edge or the like and also detecting the 
displacement of the vibrating system of the speaker so as to feedback the displacement 
information to the driving system of the speaker thereby reducing nonlinear distortion at a 
large amplitude operation. 

CONSTITUTION: A bearing 10 is provided at a frame 7 side and also a shaft 1 1 is 
provided accordingly to a diaphragm 1 side. The shaft 1 1 is inserted freely to the bearing 
10 so as to move forward/backward in response to the displacement of the diaphragm 1 , 
thereby adopting a kind of linear motor structure including a magnet 8 or the like forming a 
magentic circuit and a voice coil 4. A mirror 1 2 is fitted to the diaphragm 1 moved in 
parallel, a ray (laser ray) from a semiconductor laser light source 13 is made incident to 
the mirror 12 via a lens 14 and the reflected ray from the mirror 12 is detected by a 
photodetector 1 5 at a position on the photodetection section in response to the 
displacement of the diaphragm 1 . Each current being the 1st and 2nd position detecting 
output obtained at output terminals \^ , t 2 of the photodetector 15 is applied respectively to 
current-voltage converting circuits 16, 17, where the current is converted into a voltage 
signal, which is applied to an adder circuit 18 and a subtraction circuit 19 respectively. 
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